Breast tumor kinase BRK requires kinesin-2 subunit KAP3A in modulation of cell migration.
BReast tumor Kinase (BRK) also known as protein kinase 6 (PTK6) is a nonreceptor tyrosine kinase overexpressed in the majority of human breast tumors. Although some studies have implicated BRK in signalling, cell proliferation and migration, the precise intracellular role of BRK has not been fully elucidated. The RNA-binding protein Sam68, and adaptor proteins paxillin and STAT3 are the only BRK substrates that link BRK to signal transduction. To identify new BRK substrates, we screened high-density protein filter arrays by large-scale in vitro kinase assays using active recombinant BRK. We identified at least 4 BRK targets comprising the alpha-subunit of stimulatory guanine nucleotide binding protein (GNAS), FL139441, beta-tubulin and kinesin associated protein 3A (KAP3A) and validated them as BRK substrates using a secondary assay. Further characterization revealed that KAP3A is an in vivo substrate of BRK and associates with BRK in breast cancer cells. We show that BRK specifically phosphorylated tyrosine residues at the C-terminus of KAP3A and induces delocalization of KAP3A from punctate nuclear localization to a diffuse nucleo-cytoplasmic pattern. Functionally, we demonstrate that KAP3A knockdown results in suppression of BRK-induced migration of breast cancer cells and show that the C-terminal deletion mutant of KAP3A acts as a dominant negative in BRK-induced cell migration. Our findings therefore reveal new substrates of BRK and define KAP3A as a physiological substrate of BRK during cell migration.